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ular code group, characterised in that the degree to which the input data
coincides with the syntax of a The present invention relates to an
apparatus   plurality of known code groups is determined and and a method
for producing output data for a printing  used in order to judge to which
of the known code operation in response to input data such as character   5
groups the input data belongs, and in that the codes codes and control
codes received from a device. The  of the input data are converted on the
basis that they invention also relates to a printer in combination with
are of the group to which they are judged to belong. the aforementioned
apparatus.                         According to another aspect of the
present inven- A printer may be connected to a variety of differ-  tion,
there is provided, in combination, apparatus as ent host units when being
used, and hence it is advan-  10  aforesaid and a printer for performing
the printing op- tageous if printing can be performed in accordance
eration. with a variety of different groups of character codes  Preferably,
the apparatus is characterised by the and control codes corresponding to
the different host  code judging means including: means for analysing
units. In order to provide this facility, the printer body  the data in
terms of the probabilities of the data cor- may either incorporate a
plurality of printing control  15  responding to each of the code groups;
and means for means which are selectively changed over by a
determining the code group under which the data switch, or it may include a
cartridge carrying an at-  comes. tachableldetachable printing control
means. An ex-    In accordance with the present invention, the ample of the
latter arrangement is discussed in Patent  types of character codes and
control codes imparted Abstracts of Japan, vol. 10, No. 357 (M-540), 2 De-
20  from a variety of host units may be automatically cember 1986 & JP-A-61
154 973.                     judged. In either case, there is a necessity
for selectively  The invention will be described further, by way of
changing over the printing control means after con-  example, with
reference to the accompanying draw- firming the types of host units
connected to the prin-  ings, in which: ter. This connecting process
requires a good deal of  25  Figure 1 is a circuit diagram showing the
basic labour. And, in addition, meaningless data may be     elements of one
embodiment of the present in- printed if the printer remains adjusted to
the wrong  vention; kind of host unit. Consequently, the variety of host
Figure 2 is a diagram of an application of the cir- units to which the
printer can be connected is limited.  cuit shown in Figure 1; It is an
object of the present invention to provide  30  Figure 3 is a flow chart
illustrating the operation an apparatus, method and printer capable of
auto-     of a character code/control code judging unit of matically
selecting codes corresponding to a particu-  the circuit shown in Figure 1;
lar host unit.                                        Figure 4 is a diagram
explaining in detail the According to one aspect of the present Invention,
judgement of the control codes according to the there is provided apparatus
for producing output data  35  present invention. for a printing operation
in response to input data such  Figure 5 is a diagram showing hardware for
use as character codes and control codes received from    in the present
invention; and a device, the apparatus comprising input data storage
Figure 6 is a circuit diagram illustrating another means for storing data
received from the device, and  embodiment of the present invention.
converting means for converting codes in the input  40  Referring first to
Figure 1, there is illustrated one data into codes forsaid printing
operation on the basis  embodiment of the present invention. An input data
thatthe codes in the input data are of a particularcode  buffer, generally
designated 1, stores data from one group, characterised in that judging
means are pro-  or more host units. The numerals 3 and 4 respectively vided
for determining the degree to which the input  denote first and second
printing control units, each data coincides with the syntax of a plurality
of known   45  being responsive to a different group of character code
groups in order to judge to which of the known  codes and control codes. A
character code/control code groups the input data belongs, and in that said
code judging unit 2 serves to determine whether the converting means
converts the codes of the input   data stored in the input data buffer 1
should be ap- data on the basis that they are of the group to which  plied
to the printing control unit 3 or the printing con- they are judged to
belong by said judging means.    50  trol unit 4. According to
anotheraspectof the presentinven-     In the application of this circuit,
shown in Figure tion, there is provided a method of producing output  2,
the numeral 21 designates the input data buffer for data for a printing
operation in response to input data  storing the data and the numeral 22
designates the such as character codes and control codes received  control
code judging unit. In this instance, the control from a device, the method
including storing inputdata  55  code judging unit 22 judges whether the
data in the received from the device, and converting codes in the  Input
data buffer 21 falls into any one of a plurality of input data into codes
for said printing operation on the  groups of character codes and control
codes. If it basis that the codes in the input data are of a partic-  does,
the control code judging unit 22 applies the data 2    
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one of a plurality of the printing  code judging unit 2 expresses in
numerical form the control units, designated 23 to 25. Such data and any
probability that the given data falls within each spe- subsequent
information is then supplied by that print-  cific group, and finally the
group from which the max- ing control unit to a line buffer 26 for storage,
and by  imum numerical value is obtained is selected. the line buffer 26 to
a printer 27 for printing, for exam-   5  Referring now to Figures 1, 3 and
4, the operation ple in the form of a chart 28.                      of the
character code/control code group judging unit More especially, the data
from the host unit is  2 (control unit 22 of Figure 2) will be explained in
still temporarily stored in the input data buffer 1 (or 21).  greater
detail. The character code/control code judg- After an amount of data
stored in the input data buffer  ing unit 2 judges the degree to which the
data stored 1 has reached a prescribed value, or after storing the  10  in
the input data buffer 1 coincides with the control final item of data if
the next transferof data is not exe-  code syntax of the printing control
unit 3 and with the cuted within a predetermined time, the data stored in
control code syntax of the printing control unit 4. the input data buffer 1
is de-crypted by the character  When making a comparison between the stored
code/control code judging unit 2 (or 22).           data and the control
codes of a respective one of the The data stored in the input data buffer 1
is se-  15  printing control units 3 or 4, the following criteria are
quentially de-coded by the control code judging unit  employed for
allocating a numerical value to the stor- 2. The control code judging unit
2 makes a compari-  ed data: son between the data from the input data
buffer 1 and   (1) In the case of an item of data corresponding the groups
of character/control codes, and judges on    to a control code which has a
plural number of this basis whether the data falls within the respective
20  bytes and an argument with a small range, if the group of character and
control codes of either (or any)  item of data falls within the effective
range of the of the printing control units.
argument - 3 points; In order to perform this comparison, the unit 2
(2) In the case of an item of data corresponding classifies the specific
character codes and control     to a control code which has a plural number
of codes of each group by the steps of: dividing the con-  25  bytes and an
argument covering all the possible trol codes into types, for example, the
codes which     values of the item of data - 2 points; exist in one group
alone, and the codes which exist in  (3) In the case of an item of data
corresponding each group but which in each case have arguments       to a
control code which has a plural number of falling within a specifiable
range; and weighting the   bytes and an argument, if the item of data falls
codes accordingly. Particularly, the control code   30  outside the
effective range of the argument - 0 judging unit 2 classifies the control
codes into the fol-  points; lowing three types:
(4) In the case of an item of data corresponding (1) control codes peculiar
to a certain group;      to a control code having 1 or 2 bytes and no ar-
(2) control codes which exist generally in a plur-  gument - 1 point; and
ality of groups but which include a sequence of  35  (5) In the case of
items of data corresponding to parameters and the like that differs between
the    undefined control codes - 0 points. groups; and
Where the arguments of the control codes of plu- (3) control codes which
exist in the plurality of  ral bytes are a valid match with the data, the
points groups and which include a sequence of parame-   are given so as to
obtain the maximum, thus facilitat- ters and the like that is invariable
between the   40  ing the comparative examination. That the points are
groups.                                         scored to provide the
maximum for the above descri- The control code judging unit 2 then
considers   bed situation results in a remarkably small probability whether
the items of data from the input data buffer  that a sequence of random
numerical values stored in fall within these types of control code and
makes the  the input data buffer 1 will fall within any of the groups
following judgements regarding such data items: in  45  of control codes.
Paradoxically, if the sequence of nu- connection with items of data falling
within type (1), it  merical values satisfies the effective range of the
ar- is assumed that there is a high probability of such  gument portions of
the control codes, the probability data items coming under the group in
which the con-  that the sequence of numerical values is included in trol
codes concerned are employed; in connection    the specific printing
control unit is high. In the case with items of data falling within type
(2), it is assumed   50  of the control codes of 1 or 2 byte's length, for
the that the data items falling within an effective range of  above
described reason, the points allocated are less the sequence of parameters
and the like, have a high  than forthe control codes of plural bytes; and 0
points probability of coming under any group which includes  are given with
respectto undefined control codes and that range, but otherwise the
probability of the data  also the control codes of plural bytes in which
the ar- items coming under a particular group is low; and in  55   gument
portions are unsatisfied. The whole se- connection with items of data
falling within type (3), it  quence of data in the input data buffer 1 may
thus be is assumed that no judgement need be made.          expressed in
numerical form by such a method as a On the basis of the foregoing
criteria, the control  total value, [err]P, where P is the number of points
given 3    



5                   EP 0 332 779 B1                     6 to each item of
data in relation to a specific printing  vided and hence [err] = 1. control
unit.                                         Next [err] are calculated
where The next step is to obtain a total value [err]Pmax for  [err] the
points awarded should the items of data in the in-  as indicated by
reference numeral 31 in Figure 3. put data buffer 1 coincide fully with the
control code   5  From these values, a judgement as to whether syntax of
the printing control unit 3 or4. [err] Pmax rep-  the data in the input
data buffer 1 corresponds with resents a total of the obtainable maximum
points, as-  the codes of the printing control unit 3 or 4 is made suming
that the data stored in the input data buffer 1  as follows: is conceived
as the control codes of the printing con-  If [err], the data is conceived
in step 32 of trol unit 3 or 4.                             10  the
flowchart as the control codes ofthe printing con- It is then possible to
determine the probability  trol unit 3; and that the random data stored in
the input data buffer 1  If [err], the data is conceived in step 33 of
corresponds with the control codes of the printing  the flow chart as the
control codes of the printing con- control unit 3 or4 by calculating a
ratio of [err] P with re-  trol unit 4. spect to [err] Pmax. A judgement
can then be made by  15  When [err], there is a high probability that the
obtaining such a probability in regard to each of the  data stored in the
input data buffer 1 corresponds with printing control units 3 and 4.
the control codes common to the two printing control A more specific
explanation will be given with ref-  units or includes character codes
alone. In the char- erence to Figures 3 and 4. Figure 4 (a) illustrates a
se-  acter code/control code group judging unit 2, as dis- quence of data
stored in the input data buffer 1.  20  cussed above, an amount of data
having a prescribed Figure 4 (b) is a diagram showing an example of  value
is employed for judgement. In some cases, the control codes of the printing
control unit 3. Figure  however, the judgement can be made by augmenting 4
(c) is a diagram illustrating an example of the con-  the prescribed value
and increasing the quantity of trol codes of the printing control unit 4.
data used for the judgement. To start with, the character code/control code
25  In step 34, an additional check is effected on the judging unit 2
compares the data stored in the input  characters in the stored data. In
step 35, if access to data buffer 1 with the control code syntax of the
print-  the data corresponding to the undefined codes can ing control unit
3 and further with the control code  be obtained, the probability that the
data is not con- syntax of the printing control unit 4 in order to com-
ceived as that of the compared printing control unit is pute [err]
(indicated by  30  high. In general, when [err], a judgement can be the
reference numeral 30 in the flow chart of Figure  made by performing these
above mentioned steps. 3 and in Figure 4 (d)). In the example shown in
Figure  Nevertheless, if the result Is still ambiguous, it is per- 4,[err].
It  mitted that the processing be carried out either by the should be noted
that the characters from the se-   printing control unit 3 or by the
printing control unit 4 quence of data are not conceived as items to be
com-  35  (step 36). pared in this embodiment.
In the example shown in Figure 4, [err] = 8/8 and A more detailed
description will be given with ref-  H2 = 418, and the relation [err] is
established. erence to Figures 4 (b) to 4 (d).                  Therefore,
it can be understood thatthe data of Figure Referring first to Figure 4
(b), the code CR does  4 (a) coincides with the control codes of the
printing not have an argument and hence it attracts 1 point in  40  control
unit 3. accordance with the criterion (4) above. The code     Afterjudging
whether the printing control unit 3 or ESC A n, when the argument n = 30H
or 31 H, attracts  the printing control unit 4 is to be used, the character
3 points according to criterion (1). The code ESC B n,  code/control code
judging unit 2 transfers the proc- when the argument n ranges from 0 to
255, (since n  essing of the data from the input data buffer 1 to the is
expressed by 1 byte, 00 - FFH can probably be pro-  45  printing control
unit 3 or 4, thus terminating the judg- vided in the hexadecimal form)
attracts 2 points ac-  ing process. The selected printing control unit 3 or
4 cording to criterion (2). This sets [err].      then initiates the
printing of the data stored in the in- Avalue of [err] max is set likewise
as shown in Fig-  put data buffer 1 in accordance with the predeter- ure 4
(c).                                         mined procedures. The amount
of data to be process- Turning to Figure 4 (d), it can be seen that [err]
is  50  ed by the printing control unit 3 or 4 may be deter- the same as
[err]for each item of data. However,  mined as follows: this is not so for
P2. In the case of the item ESC "B"  The data quantity now to be processed
is classi- OOH, the argument is OOH and P2 = 0 because of the  fied into
two categories: according to one, only the argument being outside the
effective region of the  data which has been used for judgement is process-
control code. Similarly, in the case of the item ESC  55  ed; and according
to the other, there is processed a "C", the printing control unit 4 has no
corresponding  quantity of data exceeding that used for judgement control
code and so P2 =0 in accordance with criterion  and which extends to the
interruption of the data (5). However, a corresponding code ESC "D" is pro-
transfer from the host units. If the processing is ef- 4    
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where the judging unit 2 did not pro-  dot matrix printer, a line printer
and a page printer vide any judgement, the former case is adopted. The
such as a laser printer. judging accuracy is improved by re-judging the
next   Figure 6 is a block diagram illustrating a config- sequence of data.
If a judgement was made by the   uration of another embodiment of the
present inven- judging unit, both cases may be adopted. However,   5
tion. Selecting means 71 is intended to select analys- the processing
capability is enhanced by taking the  ing means 72 of a control code system
Aoranalysing latter case. After processing the above described  means 73 of
a control code system B on the basis of data, the printing control unit 3
or 4 returns the proc-  compared results given by comparison means 76.
essing to the character code/ control code judging  The means 71 to 73
correspond with the judging unit unit.
10  2 and control units 3 and 4 of Figure 1. In the example of Figure 4,
because ESC...CR,      Every time the selecting means 71 selects one of LF
are used forjudgement, the data up to CR, LF are  the analysing means, say
72, the number of repeti- processed by the printing control unit 3.
Thereafter,  tions of the selection of the means 72 is written into the
controlling process is returned to the control code  A storage means 74.
Likewise, if the means 73 is se- judging unit 2.
15  lected, this number is written into B storage means In the above
embodiment, the description has   75. Both of the Aand B storage means 74
and 75 are been centered on an arrangement in which only two  of
non-volatile type. If the power supply of the entire different types of
printing control units are employed.  system is shut off, the data as to
the number of rep- The present invention may, however, be embodied by
etitions which are stored in the storage means 74 and the foregoing method
when three or more different  20  75 can be held. types of printing control
units are provided, for exam-  The comparison means 76 compares the con-
ple as shown in Figure 2.                         tents of the A and B
storage means 74 and 75 and Figure 5 illustrates an arrangement of hardware
judges whether the control code system A or B has for one embodiment of the
present invention. In Fig-  been selected more frequently. ure 5, the
numeral 51 represents a CPU for executing   25  Control programs executed
by the CPU incorpo- an arithmetic operation and analysis and issuing an
rated into the unillustrated printer correspond to the input/output
command. The numeral 52 denotes a     selecting means 71, the analysing
means 72 and 73 ROM forstoring the data and the programs of the CPU  and
the comparing means 76. 51. The ROM 52 is composed of a printing control
unit  When switching on the power supply or inputting 58, a printing
control unit 59 and a character  30  an initialisation signal, the
comparison means 76 code/control code judging unit 60. The numeral 53 de-
reads the contents of the A and B storage means 74 notes a RAM comprising
an input data buffer 61 for  and 75 and compares the magnitudes thereof.
Sub- storing the data transferred from unillustrated host  sequently, the
comparison means 76 imparts to the units, a line buffer 62 for storing the
data to be printed  selecting means 71 the information indicating wheth-
and a system work area 63 used by the CPU 51. An   35  er the A or B
storage means has the maximum con- I/F unit, generally designated 54,
serves to receive  tent. It is assumed that the A storage means has a the
data from the host units. The numeral 56 indicates  larger content than
that of the B storage means in this an I/O control circuit for operating a
printer mecha-  example. The selecting means 71 receives an output nism 57.
The components indicated at 51 to 56 are  from the comparison means, and
immediately makes combined to form a control module of the printer de-  40
effective the analysing means 72 of the control sys- vice connected to a
system bus 55.                 tem A. The steps up to this point are to be
carried out After the control codes have automatically been  as a part of
initialising process every time the power judged, the specific control
code, which is now being  supply has been switched on. transferred, may be
arranged to be displayed on an    Next, selecting means 71 makes a
judgement as operation panel mounted on the printer.       45  to the
working control code system. The result of its If [err] exceeds a given
value, it may be judged that  judgement is classified into the following
three types: [err] belongs to the corresponding control code, without  (a)
the control code system A is to be used; calculating [err] one by one.
(b) the control code system B is to be used; and When there exists a
multiplicity of control code   (c) the judgement cannot be made. groups,
the need to obtain each [err] can be avoided by  50  In the case of (a),
the selecting means 71 increas- arranging several similar groups en bloc
into a duster  es the content of the storage means 74 by 1 and and by
calculating [err] in connection with the control  makes effective the
analysing means 72 of the con- code groups which represent each cluster. In
regard  trol code system A. The analysing means 72 process- to the control
code groups of a cluster having a small  es the input data transferred from
an outside host in Hi, the pertinency is low, and hence the calculation of
55  conformity with regulations of the control code sys- [err] may be
omitted.                      tem A. The printer to which the present
invention can be  In the case of (b) also, the same operations as applied
may be a serial printer such as a serial impact  those in (a) are performed
on the control code system 5    



9                   EP 0 332 779 B1                10 B. In (a) and (b)
there is exerted no Influence of the  in   that   said   converting
means present invention.
(3,4,23,24,25,72,73) comprises a plurality of print The case of (c) is
associated with the effects of  control units, each of which being
responsive to the present invention. Specifically, when being incap-  a
respective one of said known code groups for able of providing the
judgement, the selecting means   5  producing output data fora printing
operation, the 71 permits the control code system to remain effec-  input
data being applied to one of said print con- tive, which exhibits the
highest degree of frequency-  trol units which is selected according to
which of of use in the past, without changing the analysing   said known
code groups the input data is judged means selected so far.
to belong by said judging means (2,22,71). Thereafter, when providing a
timing in any form   10 causing the selecting means 71 to initiate the
judging  3. Apparatus as claimed in claim 1 or 2 character- process, the
operation reverts to (a), (b), and (c). If  ised in that said judging means
determines the the judgement regarding the control code system is    degree
to which the input data coincides with the made, the selecting means 71
increases the content   syntax of each of said plurality of known code of
the relevant storage means and makes the relevant  15  groups by
calculating a total score ([err]) for each analysing means effective. If
not, the analysing     of the known code groups, the total score being
means remains effective as it is. Such steps are re-  calculated by
incrementing itwhen a control code peated.
in the input data coincides with the syntax of a In the above described
embodiment, there have     code in the known code group, the increment be-
been exemplified a comparison between the control  20  ing by a first
amount when the control code in the code systems A and B. However, any one
of three or    input data has a plural number of bytes and an ar- more
control code systems may be selected.           gument with a small range,
by a second amount As discussed above, the described embodiments     when
the control code in the Input data has a plu- feature a plurality of
printing control units responsive  ral number of bytes and an argument
covering all to the character codes and the control codes from a   25
possible values of the item of data, and by a third variety of host units;
the data transferred from the  amount when the control code in the input
data host units is de-coded; and one printing control unit  has 1 or 2
bytes and no argument, the first is selected. By virtue of this
arrangement, it is possi-  amount being greater than the second amount ble
not only to automatically produce the printing re-  and the second amount
being greater than the suiting from connecting the host units to the
printer,  30  third amount, and by calculating a maximum but also to
facilitate the connection with no necessaity  score ([err]Pmax) for each of
said known code for selectively changing over the printing control
groups, the maximum score being calculated by means to conform to the host
units.                  incrementing it for each control code in said input
data, the increment being by the first amount 35     when the control code
in the input data has a plu- Claims
ral number of bytes and an argument with a small range, by the second
amount when the control 1. Apparatus for producing output data for a
printing  code in the input data has a plural number of operation in
response to input data such as char-  bytes and an argument covering all
possible val- acter codes and control codes received from a   40  ues of
the item of data, and by the third amount device, the apparatus comprising
input data stor-  when the control code in the input data has 1 or age
means (1,21) for storing data received from   2 bytes and no argument, the
degree to which the the   device,   and   converting   means          input
data coincides with the syntax of each of (3,4,23,24,25,72,73) for
converting codes in the  said plurality of known code groups being deter-
input data into codes for said printing operation   45  mined by dividing
the total score ([err]) by the max- on the basis that the codes in the
input data are  imum score ([err]). of a particular code group,
characterised in that judging means (2,22,71) are provided for deter-  4.
Apparatus as claimed in any preceding claim, mining the degree to which the
input data coin-   characterised by comprising storage means cides with the
syntax of a plurality of known code   50  (74,75) for storing a value
corresponding to the groups in order to judge to which of the known
numberoftimestheinputdataisjudgedtobelong code groups the input data
belongs. and in that   to each one of the known code groups, and in that
said converting means converts the codes of the   said converting means
converts the codes of the input data on the basis that they are of the
group  input data on the basis that they are of the group to which they are
judged to belong by said judging  55  having the highest value stored in
said storage means.                                            means when
said judging means cannot deter- mine to which group the input data
belongs. 2. Apparatus as claimed in claims 1 characterised 6    
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* B. In (a) and (b) there is exerted no influence of the  in   that   said
converting    means present invention.
(3,4,23,24,25,72,73) comprises a plurality of print The case of (c) is
associated with the effects of  control units, each of which being
responsive to the present invention. Specifically, when being incap-  a
respective one of said known code groups for able of providing the
judgement, the selecting means   5  producing output data fora printing
operation, the 71 permits the control code system to remain effec-  input
data being applied to one of said print con- tive, which exhibits the
highest degree of frequency  trol units which is selected according to
which of of use in the past, without changing the analysing   said known
code groups the input data is judged means selected so far.
to belong by said judging means (2,22,71). Thereafter, when providing a
timing in any form  10 causing the selecting means 71 to initiate the
judging  3. Apparatus as claimed in claim 1 or 2 character- process, the
operation reverts to (a), (b), and (c). If  ised in that said judging means
determines the the judgement regarding the control code system is   degree
to which the input data coincides with the made, the selecting means 71
increases the content   syntax of each of said plurality of known code of
the relevant storage means and makes the relevant  15  groups by
calculating a total score (EP) for each analysing means effective. If not,
the analysing     of the known code groups, the total score being means
remains effective as it is. Such steps are re-  calculated by incrementing
it when a control code peated.
in the input data coincides with the syntax of a In the above described
embodiment, there have     code in the known code group, the increment be-
been exemplified a comparison between the control  20  ing by a first
amount when the control code in the code systems A and B. However, any one
of three or   input data has a plural number of bytes and an ar- more
control code systems may be selected.           gument with a small range,
by a second amount As discussed above, the described embodiments     when
the control code in the input data has a plu- feature a plurality of
printing control units responsive  ral number of bytes and an argument
covering all to the character codes and the control codes from a   25
possible values of the item of data, and by a third variety of host units;
the data transferred from the  amount when the control code in the input
data host units is de-coded; and one printing control unit  has 1 or 2
bytes and no argument, the first is selected. By virtue of this
arrangement, it is possi-  amount being greater than the second amount ble
not only to automatically produce the printing re-  and the second amount
being greater than the suiting from connecting the host units to the
printer,  30  third amount, and by calculating a maximum but also
tofacilitate the connection with no necessaity  score ([err]) for each of
said known code for selectively changing over the printing control
groups, the maximum score being calculated by means to conform to the host
units.                 incrementing it for each control code in said input
data, the increment being by the first amount 35     when the control code
in the input data has a plu- Claims
ral number of bytes and an argument with a small range, by the second
amount when the control 1. Apparatus for producing output data for a
printing  code in the input data has a plural number of operation in
response to input data such as char-  bytes and an argument covering all
possible val- acter codes and control codes received from a   40     ues of
the item of data, and by the third amount device, the apparatus comprising
input data stor-  when the control code in the input data has 1 or age
means (1,21) for storing data received from   2 bytes and no argument, the
degree to which the the   device,  and   converting   means          input
data coincides with the syntax of each of (3,4,23,24,25,72,73) for
converting codes in the  said plurality of known code groups being deter-
input data into codes for said printing operation   45  mined by dividing
the total score ([err]P) by the max- on the basis that the codes in the
input data are  imum score ([err]Pmax). of a particular code group,
characterised in that judging means (2,22,71) are provided for deter-  4.
Apparatus as claimed in any preceding claim, mining the degree to which the
input data coin-   characterised by comprising storage means cides with the
syntax of a plurality of known code  50  (74,75) for storing a value
corresponding to the groups in order to judge to which of the known
number of times the inputdata isjudged to belong code groups the input data
belongs, and in that   to each one of the known code groups, and in that
said converting means converts the codes of the   said converting means
converts the codes of the input data on the basis that they are of the
group  input data on the basis that they are of the group to which they are
judged to belong bysaid judging  55  having the highest value stored in
said storage means.                                            means when
said judging means cannot deter- mine to which group the input data
belongs. 2. Apparatus as claimed in claims 1 characterised 6    
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In combination,apparatus according to any pre-      times the input data is
judged to belong to each ceding claim and a printer performing the printing
one of the known code groups is stored and in operation.
that the codes of the input data are converted on the basis that they are
of the group having the 6. A method of producing output data for a printing
5  highest value stored when the group to which the operation in response
to input data such as char-  input data belongs cannot be determined. acter
codes and control codes received from a device, the method including
storing input data received from the device, and converting codes
PatentansprOche In the input data into codes for said printing oper-  10
ation on the basis that the codes in the input data  1. Einrichtung zum
Erzeugen vonAusgabedaten fur are of a particular code group, characterised
in  einen Druckvorgang in Antwort auf Eingabeda- that the degree to which
the input data coincides  ten, wie z.B. Zeichencodes und Steuercodes, with
the syntax of a plurality of known code      welche von einer Vorrichtung
empfangen wer- groups is determined and used in order to judge   15  den,
wobei die Einrichtung Eingabedatenspei- to which of the known code groups
the input data  chermittel (1, 21) zum Speichern von Daten um- belongs, and
in that the codes of the input data  faft welche von der Vorrichtung
empfangen wer- are converted on the basis that they are of the   den, sowie
ein Umwandlungsmittel (3, 4, 23, 24, group to which they are judged to
belong.         25, 72, 73) zum Umwandeln der Codes in den 20
Eingabedaten in Codes firden Druckvorgang auf 7. A method as claimed in
claim 6 characterised in    der Basis, daB die Codes in den Eingabedaten
that the degree to which the input data coincides  von einer speziellen
Codegruppe sind, with the syntax of each of said plurality of known
dadurch gekennzeichnet code groups is determined by calculating a total
daB ein Beurteilungsmittel (2, 22, 71) vorgese- score ([err]P) for each of
the known code groups, the   25  hen ist zum Bestimmen des AusmaBes, in
wel- total score being calculated by incrementing it   chem die
Eingabedaten mit der Syntax einer when a control code in the input data
coincides  Mehrzahl bekannter Codegruppen ubereinstim- with the syntax of a
code in the known code       men, umzu beurteilen,zuwelcherderCodegrup-
group, the increment being by a first amount      pen die Eingabedaten
gehoren, und dal das Um- when the control code in the input data has a plu-
30  wandlungsmittel die Codes der Eingabedaten auf ral number of bytes and
an argument with a small  der Basis umwandelt, daB sie von der Gruppe
range, by a second amount when the control        sind, zu welchersie durch
des Beurteilungsmittel code in the input data has a plural number of
als zugeh6rig beurteilt worden sind. bytes and an argument covering all
possible val- ues of the item of data, and by a third amount  35  2.
Einrichtung nach Anspruch 1, when the control code in the input data has 1
or  dadurch gekennzeichnet, 2 bytes and no argument, the first amount being
daB das Umwandlungsmittel (3,4,23,24,25,72, greater than the second amount
and the second     73) eine Mehrzahl von Drucksteuereinheiten um- amount
being greater than the third amount, and   falt, von welchen jade auf eine
jeweilige der be- by calculating a maximum score ([err]Pmax) for  40
kannten Codegruppen anspricht, urn Ausgabeda- each of said known code
groups, the maximum       ten fir den Druckvorgang zu erzeugen, wobei die
score being calculated by incrementing itfor each  Eingabedaten an elne der
Drucksteuereinheiten control code in said input data, the increment be-
angelegt werden, welche danach ausgewAhIt ist, ing by the first amount when
the control code in  zu welcher der Codegruppen die Eingabedaten the input
data has a plural number of bytes and   45  durch des Beurteilungsmittel
(2, 22, 71) als zuge- an argument with a small range, by the second
h8rig beurteilt sind. amount when the control code in the input data has a
plural number of bytes and an argument   3. Einrichtung nach Anspruch 1
oder 2, covering all possible values of the item of data,  dadurch
gekennzeichnet, and by the third amount when the control code in  50  daB
des Beurteilungsmittel das AusmaB be- the input data has 1 or 2 bytes and
no argument,  stimmt, in welchem die Eingabedaten mit der the degree to
which the input data coincides with  Syntax von jeder der Mehrzahl von
Codegruppen the syntax of each of said plurality of known code
ubereinstimmen, indem fur jede der bekannten groups being determined by
dividing the total     Codegruppen ein Gesamtwert (MP) berechnet score (EP)
by the maximum score ([err]Pmax).  55      wird, wobel der Gesamtwert durch
inkrementel- les AufwartszAhlen desselben berechnet wird, 8.
Amethodasclaimedinclaim 6 or 7 characterised           wenn ein Steuercode
in den Eingabedaten mit in that a value corresponding to the number of
der'Syntax eines Codes in der bekannten Code- 7    
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0 gruppe ubereinstimmt, wobel das inkrement ein      empfangen werden, und
das Umwandeln von Co- erster Betrag ist, wenn der Steuercode in den
des in den Eingabedaten in Codesfurden Druck- Eingabedaten sine Mehrzahl
von Bytes und ein       vorgang auf der Basis, dall die Codes in den Ein-
Argument mit einemkeidinen Bereich aufweist, sin   gabedaten von einer
bestimmtbn Codegruppe zweiter Betrag ist, wenn der Steuercode in den   5
sind, Eingabedaten sine Mehrzahl von Bytes und sin       dadurch
gekennzeichnet, Argument aufweist, wBlches alle moglichen Wer-     dar das
AusmalB, in welchem die Eingabedaten ten des Datenelements abdeckt, und Bin
dritter     mit der Syntax einer Mehrzahl bekannter Code- Betrag ist, wenn
der Steuercode in den Eingabe-    gruppen Obersinstimmen, bestimmt wird und
da- daten sin oderzwei Bytes und keinArgumentauf-  10  zu verwendetwird, zu
beurteilen, zu weicherder weist, wobei der erste Betrag groBer ist als der
bekannten Codegruppen die Eingabedaten ge- zweite Betrag und der zweite
Betrag gr513er ist    hMorn, und daB die Codes der Eingabedaten auf als der
dritte Betrag, und durch Berechnen sines   der Basis umgewandelt werden,
daB sie von der Maximalwertes (EPmax) frir jede der bekannten      Gruppe
sind, zu weicher sie als zugeh8rig beur- Codegruppen, wobei der Maximalwert
berechnet  15  teolt werden. wird durch inkrementelles Aufwartszahlen des-
selben fur jeden Steuercode in den Eingabeda-   7. Verfahren nach Anspruch
6, ten, wobei das Inkrement sin erster Betrag ist,    dadurch
gekennzeichnet, wenn der Steuercode in den Eingabedaten inse       daB das
AusmaB, in welchem die Eingabedaten Mehrzahl von Bytes und sin Argument mit
einem   20  mit der Syntax von jeder der Mehrzahl von be- kielnen Bereich
aufweist, sin zweiter Betrag ist,  kannten Codegruppen tibereinstimmt,
durch Be- wenn der Steuercode in den Eingabedaten eine       rechnen sines
Gesamtwertes (ZP) fOr jede der Mehrzahl von Bytes und sin Argument
aufweist,      bekannten Codegruppen bestimmt wird, wobei welche alle
m6glichen Werte des Datenelements      der Gesamtwert durch inkromentelles
Aufwarts- abdeckt, und sin dritter Betrag ist, wenn derSteu-  25  zahlen
desselben berechnetwird, wenn sin Steu- ercode in den Eingabedaten sin oder
zwei Bytes     ercode in den Eingabedaten mit der Syntax sines und kein
Argument aufweist, wobei das AusmaB,      Codes in der bekannten Gruppe
ubereinstimmt, in welchem die Eingabedaten mit der Syntax von     wobei das
Inkrement Bin erster Betrag ist, wenn jeder der Mehrzahl bekannter
Codegruppen           der Steuercode in den Eingabedaten eine Mehr-
ubereinstimmt, durch Divdieren des Gesamt-  30     zahl von Bytes und sin
Argument mit einem kIli- wertes (EP) durch den Maximalwert (ZPmax) be-
nen Bereich aufweist, sin zweiter Betrag ist, stimmt wird.
wenn der Steuercode in den Eingabedaten eine Mehrzahl von Bytes und sin
Argument aufweist, 4. Einrichtung nach einem dervorhtrgehenden An-
weiches alle m6glichen Werte des Datenele- spruche,
35      ments abdeckt, und ein dritter Betrag Ist, wenn dadurch
gekennzeichnet,                            der Steuercode in den
Eingabedaten sin odor daB sie ein Speichermittel (74, 75) zum Spei-
zwei Bytes und kein Argument aufweist, wobei chern sines Wertes umfalt,
welcher der Anzahl      der erste Betrag gr6Ber ist als der zweite Betrag
an Wiederholungen entspricht, mitwelcher beur-     und derzweite Betrag
gro6ler ist als der dritte Be- teolt wird, daB die Eingabedaten zu jeder
der be-  40  trag, und durch Berechnen sines Maximalwertes kannten
Codegruppen geh6rt, und daB das Um-        (EPmax) fur jede der bekannten
Codegruppen, wandlungsmittel die Codes der Eingabedaten auf     wobei der
Maximalwert durch inkrementelles der Basis umwandelt, daB sie von der
Gruppe        Aufwartszahlen desselben fur jeden Steuercode sind, welche
den h6chsten in dem Speichermittel   in den Eingabedaten berechnet wird,
wobei das gespeicherten Wert aufweist, wenn das Beurtei-  45  Inkrement sin
erster Betrag ist, wenn der Steuer- lungsmittel nicht bestimmen kann, zu
welcher       code in den Eingabedaten eine Mehrzahl von By- Gruppe die
Eingabedaten geh6ren.                   tes und sin Argument mit einem
klelnen Bereich aufweist, sin zweiter Betrag ist, wenn der Steu- 5.
Kombination einer Einrichtung nach einem der       ercode in den
Eingabedaten eine Mehrzahl von vorhergehenden Anspruche mit einem Drucker,
50    Bytes und sin Argument aufweist, welches alle welcher den
Druckvorgang durchfrihrt.              moglichen Wortt des Datenslements
abdeckt, und sin dritter Betrag ist, wenn der Steuercode in 6. Verfahren
zum Erzeugen von Ausgabedaten fur        den Eingabedaten sin oder zwei
Bytes und kein einen Druckvorgang in Antwort auf Eingabeda-       Argument
aufweist, wobei daes Ausma%, in wel- ten, wie z.B. Zeichencodes und
Steuercodes,  55    chem die Eingabedaten mit der Syntax von jeder welche
von einer Vorrichtung empfangen wer-        der Mehrzahl bekannter
Codegruppen uberein- den, wobei das Verfahren umfalt: das Speichern
stimmt, durch Dividieren des Gesamtwertes (EP) von Eingabedaten, welche von
der Vonrichtung       durch den Maximalwert (ZPmax) bestimmt wird. 8    
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Sl!1 8. Verfahren nach Anspruch 6 oder 7,                  ralit6 de
groupes de codes connus en calculant dadurch gekennzeichnet,
un compte total (EP) pour chacun des groupes de dall ein Wert, welcher der
Anzahl an Wiederho-    codes connus, le compte total etant calcul6 en
lungen entspricht, mit welcher die Eingabedaten   l'incrementant lorsqu'un
code de commando als zu jeder der Codegruppen gehorend beurtelit   s
contenu dans la donn6e d'entree coincide avec la wird, gespeichert wird,
und daS die Codes der     syntaxe d'un code contenu dans le groupe de co-
Eingabedaten auf der Basis umgewandelt wer-       des connus, l'increment
6tant d'une premiere den, dall sle von der Gruppe sind, welche den
quantite lorsque le code de commando contenu h6chsten gespeicherten Wert
aufweist, wenn die    dans la donnee d'entr6e a un grand nombre d'oc-
Gruppe, zu wolcher die Eingabedaten geh8ren,  io  tots et un argument
compris dans un petit inter- nicht bestimmt werden kann.
valle, d'une deuxieme quantite lorsque Is code de commando contenu dans la
donn6e possede un grand nombre d'octets et un argument qui couvre
Revendications                                       toutes les valeurs
possibles de i'article de don- 15      nee, et d'une troisibme quantite
lorsque le code 1. Dispositif pour produire des donn6es de sortie    de
commande contenu dans la donnes d'entr~e pour une operation d'impression en
reponse A      a un ou deux octets et n'a pas d'argument, la pre- des
donnees d'entree telles que des codes de ca-  miere quantite etant
sup6rieure A la deuxieme racteres et des codes de commands regus en
quantite et la deuxieme quantite etant suprieure provenance d'un appareil,
le dispositif compre-  20  A la trolsieme quantit6, et en calculant un
compte nant des moyens (1, 21) de memorisation de don-   maximum (EPmax)
pour chacun desdits groupes n6es d'entree destin6s a memoriserdes donnees
de codes connus, le compte maximum 6tant cal- reoues en provenance de
I'appareil et des         cule en l'incr6mentant pour chaque code de moyens
de conversion (3, 4, 23, 24, 25, 72, 73)   commando contenu dans ladite
donn6e d'entree, pour convertir des codes contenus dans les don-  25
'increment 6tant de la premiere quantite lorsque nees d'entree en codes
pour ladite operation      le code de commande contenu dans la donn~e
d'impression dans la mesure ob les codes conte-   d'entr6e a un grand
nombre d'octets et un argu- nus dans les donn6es d'entr~e sont un groups de
ment compris dans un petit intervalle, de la codes particuliers,
caract6ris6 en ce que des     deuxieme quantite lorsque le code de commando
moyens de jugement (2,22, 71) sont prevus pour  30  contenu dans la donn6e
d'entr6e a un grand nom- determiner le degr6 auquel la donn6e d'entr6e
bre d'octets et un argument qui couvre toutes les coincide avec la syntaxe
d'une pluralite de grou-  valeurs possibles de l'article de donnee et de la
pes de codes connus pourtrouver celui des grou-   troisieme quantite
lorsque le code de commando pes de codes connus auquel la donn6e appar-
contenu dans la donn6e d'entree a I ou 2 octets tient, et en ce que ledit
moyen de conversion   35  et n'a pas d'argument, le degre auquel la donn~e
convertit les codes de la donn6e d'entree dans la  d'entree coincide avec
la syntaxe de chacun de mesure ob ils sont du group. auquel us sont os-
ladito pluralite des groupes de codes connus times appartenir par lesdits
moyens de juge-      etant determine en divisant le compte total (EP) ment.
par le compte maximum (ZPmax). 40 2. Dispositif selon la revendication 1,
caracterise en  4. Dispositif selon l'une quelconque des revendica- ce que
ledit moyen de conversion (3, 4, 23, 24,   tions precedentes, caracterise
en ce qu'il 25, 72, 73) comprend une pluralite d'unites de    comprend des
moyens de memoire (74, 75) des- commando d'impression dont chacune repond A
tines A memoriser une valour qui correspond au celui desdits groupes de
codes connus qui lui  45  nombre de fois quo la donnee d'entree est esti-
correspond respectivement en produisant une       mee appartenir A chacun
des groupes de codes donnee de sortie pour une operation d'impres-
connus et en ce que ledit moyen de conversion sion, la donnea d'entree
etant appliquee A une    convertit les codes de la donnee d'entree dans la
desdites unites de commando d'impression qui      mesure oO ils sont du
groups ayant la plus haute est selectionnee en fonction de celui des
groupes  so  valeur memorisee dans lesdits moyens de me- de codes connus
auquel la donnee d'entree est     moire lorsque lesdits moyens de jugement
ne estimee appartenir par lesdits moyens de juge-    peuvent pas determiner
le groupe auquel la don- ment (2, 22, 71).
n6e d'entree appartient. 3. Dispositif selon la revendication I ou 2,
caracte-  ss  5. En combinaison, dispositif selon l'une quelcon- ris6 en ce
quo lesdits moyens de jugement deter-  quo des revendications precedentes
et impri- minent le degre auquel ladite donnee d'entree     mante pour
executer l'operation d'impression. coincide avec la syntaxe de chacun de
ladite plu- 9    WINII~ uhf!1 llljI hJI1j 111111 
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Procde de production de donn6es de sortie pour   la donn6e d'entr6e
coincide avec la syntaxe de une op6ration d'impression en r6ponse a une
ladite pluralit6 de groupes de codes connus 6tant donn6e d'entr6e telle que
des codes de caracte-  d6termine en divisant le compte total (EP) par le
res et des codes de commande recus en prove-     compte maximum (EPmax).
nance d'un appareil, consistant A m6moriser des   5 donnees d'entree recues
en provenance de l'ap-  8. Proc6d6 selon la revendication 6 ou 7,
caracteri- pareil, et A convertir les codes contenus dans la  s6 en ce
qu'une valeurcorrespondant au nombre donn6e d'entr6e en codes pour ladite
op6ration   de fois que la donnhe d'entrhe est estim~e appar- d'impression
dans la mesure obi les codes conte-  tenir A chacun des groupes de codes
connus est nus dans la donn6e d'entree font partie d'un   10  memorisee et
en ce que les codes de la donn6e groupe particulier de codes, caracterise
en ce   d'entree sont convertis dans la mesure ob Us sont qu'on d6termine
le degr6 auquel la donnhee d'en-  du groupe ayant la plus haute valeur
memoris6e tree coincide avec la syntaxe d'une pluralite de  lorsque le
groupe auquel la donn6e d'entr6e ap- groupes de codes connus et qu'on
utilise ce de-  partient ne peut pas Atre d6termin6. gre pour trouver celui
des groupes de codes  15 connus auquel la donnee d'entree appartient, et en
ce que les codes de la donn6e d'entr6e sont convertis dans la mesure ob ils
sont du groupe auquel Us sont estim6s appartenir. 20 7. Proc6d6 selon la
revendication 6, caracteris6 en ce que le degre auquel la donnee coincide
avec la syntaxe de chacun de ladits pluralite de grou- pes connus est
d6termin6 en calculant un compte total (MP) pour chacun des groupes de
codes  25 connus, le compte total 6tant calcul6 en l'incr6- mentant
lorsqu'un code de commands contenu dans la donn6e d'entree coincide avec la
syntaxe d'un code contenu dans le groupe de codes connus, I'increment 6tant
d'une premiere quanti-  30 t6 lorsque le code de commande contenu dans la
donnee d'entr6e possede un grand nombre d'oc- tots et un argument compris
dans un petit inter- valle, d'une deuxieme quantite lorsque le code de
commands contenu dans la donn6e d'entree  35 possbde un grand nombre
d'octets et un argu- ment qui couvre toutes les valeurs possibles de
l'article de donnee, et d'une troisieme quantit6 lorsque le code de
commands contenu dans la donn6e d'entr6e a I ou 2 octets et n'a pas d'ar-
40 gument, la premiere quantit6 etant superieure A la deuxieme quantite et
la deuxieme quantit6 etant superieure A la troisieme quantite, et en cal-
culant un compte maximum (Pmax) pour cha- cun desdits groupes de codes
connus, le compte  45 maximum etant calcule en l'incr6mentant pour chaque
code de commande contenu dans ladite donnee d'entr6e, l'incr6ment etant de
la premiere quantite lorsque le code de commande contenu dans la donnee
d'entree a un grand nombre d'oc-  5o tets et un argument compris dans un
petit inter- valle, de la deuxieme quantite lorsque le code de commands
contenu dans la donneed'entr6e a un grand nombre d'octets et un argument
qui couvre toutes les valeurs possibles de l'article de don-  55 nee et de
la troisieme quantite lorsque le code de commands contenu dans la donnee
d'entr6e a 1 ou 2 octets et n'a pas d'argument, le degre auquel 10    


